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NEWmco products for ’67 


KEPCO 

PBX-MAT 

MODULAR 

POWER SUPPLIES 




KEPCO 

POWER SUPPLY I 



----^ 

VOLTS 

/////! WWW 


24 


0 .2 .4 .6 .8 


^mwumv 

AMPS 




The MAT attachment to Kepco’s PBX models provides 
meters (two, for voltage and current); adjustment, (a multiturn 
voltage control); and terminals (pin jacks). 


MODEL 

DC OU 
RAN 

VOLTS 

ITPUT 

IGE 

AMPS 

MAX. INPUT 
AMPS 

at 125V AC 

PRICE 

PBX 7-2MAT 

0—7 

0-2 

0.50 

$160.00 

PBX 15-1.5MAT 

0-15 

0-1.5 

0.65 

160.00 

PBX 21-1 MAT 

CM 

1 

o 

0-1 

0.45 

160.00 

PBX 40—0.5MAT 

o 

1 

o 

in 

© 

1 

o 

0.40 

160.00 

PBX 72—0.3MAT 

0-72 

0-0.3 

0.45 

160.00 

PBX 100—0.2MAT 

0-100 

OJ 

d 

1 

o 

0.45 

160.00 


SPECIFICATIONS: Same as for regular PBX Models; see Kepco 
Catalog B-663. 


CASES: CA-3—Single slot housing w/plug board . . . .$18.00 
CA-4—Double slot housing w/plug board .... 24.00 
CA-5—Triple slot housing w/plug board .... 30.00 

RACK CABINET: 

RA 22-6—Six slot housing w/o plug board* $30.00 

RFP 22-1—Single filler panel for RA 22-6 5.00 

RFP 22-2—Double filler panel for RA 22-6 5.00 

RFP 22-3—Triple filler panel for RA 22-6 5.00 

BPA-22—Blank panel assy, w/slide plate 10.00 
PC-2-Plug-in adapter . 8.00 


*For plug-in convenience in the RA-22-6, use (1) PC-2 per slot). 


Data subject to change 
without notice 

PATENT NOTICE: Applicable 
Patent Nos. will be supplied 
on request. 

© KEPCO, INC. 1967. 
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KEPCO 

OVERVOLTAGE 

PROTECTORS 


Independently powered overvoltage 
crowbar prevents the output voltage 
from exceeding a preset voltage un¬ 
der any failure condition. The crow¬ 
bar shorts the output through a Sili¬ 
con Controlled Rectifier (SCR). 


MODELS 

USE WITH 

PRICE** 

VP-PAR 

ALL KEPCO PAR MODELS, 3-80V DC 

$65.00 

VP-PWR 

ALL KEPCO PWR MODELS, 3-80 V DC 

65.00 

VP-PX-1 

KEPCO PAX &. PBX MODELS, 3-80V DC 

65.00 

VP-PX-2 

KEPCO PAX & PBX MODELS,3-160V DC 

65.00 


"Power supplies may be ordered with the overvoltage protector tactory in¬ 
stalled. Charges are $25.00 each lor 1 thru 11, $10.00 each for 12 thru 23 
and $3.00 each for 24 or more. 


SPECIFICATIONS: 

OPERATING LEVEL: 

The trigger point may be set to within 5% or 0.25 V" 
of power supply setting. 

TEMPERATURE COEFFICIENT: 

0.1% or 0.1 V* per °C. 

* whichever is greater 


REMOTE ERROR SENSING: 

Compensates up to 1 volt per output lead. 

TRIGGERING TIME, (adjustable delay): 


RANGE OF ADJUSTMENT 

AMOUNT OF OVERVOLTAGE 

10 to 30 microseconds 

20% or 1 volt 

20 to 60 microseconds 

10% or 0.5 volt 

40 to 120 microseconds 

5% or 0.25 volt 


KEPCO, INC. 


All terms used in the specifications 
are defined in the Kepco Glossary. 
Refer to Kepco’s Catalog or Handbook. 



Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos 
will be supplied on request. 
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HIGH VOLTAGE OPERATIONAL 

POWER SUPPLIES 


r 



kepco 

FLUSHING NEW YORK 


OPERATIONAL POWER SUPPLY 

0—2000 V 0-10 MA 


SENSE 


SENSE 


ADJUSTMENTS 

• 

CURRENT 

CONTROL 

• 

OFFSET 

VOLTAGE 

NULLING 

• 

OFFSET 

CURRENT 

NULLING 

• 

CURRENT 

CONTROL CAL. I 

• 

AC 

STABILITY 

• 

CURRENT 

REGULATOR 

COMPENSATOR 


USE INSULATED TOOL ONLY 


CAUTION 

HIGH VOLTAGE 


MODEL OPS 2000-0-2000V/0-10mA 


SPECIFICATION 

OFFSET VOLTAGE (aE io )* 

OFFSET CURRENT (Al l0 )* 

LINE: (105-125V AC) 

<100 microvolts 

<10 nanoamperes 

LOAD: No load/full load 

< 1 millivolt 

< 10 nanoamperes 

TIME: (8 hr.) (Stability) 

<10 microvolts 

< 50 nanoamperes 

TEMP.: Per°C (Coefficient) 

<50 microvolts 

< 50 nanoamperes 


*£/o is the offset voltage, // 0 is the offset current referred to the input of the voltage comparison amplifier. 
OUTPUT: 0-2000V DC, 0-10 milliamperes 
SLEWING RATE: 500,000 volts per second. 

DC VOLTAGE GAIN: 80 db. 

RIPPLE: 80 db below peak output or 3 millivolts." 

TRANSIENT RESPONSE: 

Voltage Mode (for step load current): Recovery is an exponen¬ 
tial with 50 microsecond time constant. 

Current Mode (for step load voltage): Recovery is at the rate 
of 0.5 volts per microsecond. 

DIMENSIONS: OPS-2000 shares most of the specifications of 
the Kepco OPS Group, except size, which is 5 ] A "H x 8%"W x 
13/4"D (behind panel). 

FINISH: Panel: Per FED. STD 595. Color 26440, light gray. 

Case: Gray hammertone. Rack adapters available. 

PRICE: $350.00 ■whichever is greater 


All terms used in the 
specifications are defined in 
the Kepco Glossary. Refer to 
Kepco’s Catalog or Handbook. 


KEPCO, INC. 


131-38 SANFORD AVENUE . FLUSHING, N.Y. 11352 
(212) 461-7000 • TWX #710-582-2631 
Cable: KEPCOPOWER NEWYORK 



Data subject to change 
without notice 
PATENT NOTICE: 
Applicable Patent Nos. 
will be supplied 
on request. 





































































See our complete Catalog in 
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General Offices and Plant: KEPCO, INC. . 131-38 SANFORD AVENUE . FLUSHING, N.Y. 11352 
(212) 461-7000 . TWX #710-582-2631 . Cable: KEPCOPOWER NEWYORK 


SALES REPRESENTATIVES 


ALABAMA (Huntsville) 

LEE ASSOCIATES, INC. 

P. 0. Box 1506, Huntsville, Ala. 35807 
(205) 539-0761 

ARIZONA (Phoenix) 

V. T. RUPP COMPANY 
3707 West Ruth, Phoenix, Arizona 85021 
(602) 939-8895 

In San Diego Call: (714) 298-9835 

CALIFORNIA 

V. T. RUPP COMPANY 

Los Altos 

1182 Los Altos Avenue, Los Altos, Cal. 94022 
(415) 948-1483 

Los Angeles 

307 Parkman Avenue, Los Angeles, Cal. 90026 
(213) 387-8224 — TWX: 213-380-8840 



KEPCO, INC. 

131-38 Sanford Ave., Flushing, N.Y. 11352 
(212) 461-7000— TWX: 710-582-2631 

CONNECTICUT 

RAY PERRON & CO., INC. 

Farmington 

10 Briarwood Road, Farmington, Conn. 06032 
(203) 673-4825 


NEW JERSEY (Nutley) 

(k) EASTERN INSTRUMENTATION, INC. 

518 Franklin Avenue, Nutley, N. J. 07110 
(201) 661-2000 

NEW MEXICO (Albuquerque) 

C D CHARLIE SCHMIDT SALES 
* 9611 Acoma Road S. E., Albuquerque, N.M. 87112 
(505) 298-2415 


Trumbull 

36 Louis Street, Trumbull, Conn. 06611 
(203) 268-9631 

FLORIDA (Orlando) 

LEE ASSOCIATES, INC. 

200 East Marks St., Orlando, Fla. 32803 
(305) 241-4445 — TWX: 810-850-0105 

ILLINOIS (Chicago) 

MIDWEST ELECTRONIC SALES 
5707 W. Division St., Chicago, Illinois 60651 

(312) 626-0030 — TWX: 910-221-5247 

INDIANA (Indianapolis) 

MIDWEST ELECTRONIC SALES 
5462 East 40th St., Indianapolis, Ind. 46226 
(317) 547-3259 

IOWA (Cedar Rapids) 

MIDWEST ELECTRONIC SALES 

2042 Franklin Ave., N.E., Cedar Rapids, Iowa 52402 

(319) 362-4410 

KANSAS (Kansas City) 

NORMAN W. KATHRINUS & COMPANY 
2336 So. Boeke St., Kansas City, Kan. 66103 
(913) 236-4108 

MARYLAND (Rockville) 

LEE ASSOCIATES, INC. 

12250 Wilkins Avenue, Rockville, Md. 20852 
(301) 949-4800 — TWX: 710-828-9690 

MASSACHUSETTS (Boston) 

RAY PERRON & CO., INC. 

1870 Centre Street. Boston. Mass. 02132 
(617) 323-1008 — TWX: 710-394-1318 

MICHIGAN (Royal Oak) 

THE SATULLO COMPANY 

4514 No. Woodward Ave., Royal Oak, Mich. 48072 

(313) 549-3910 

MINNESOTA (Minneapolis) 

E. C. ELECTRONIC SALES 

10108 Abbott Ave., So., Minneapolis, Minn. 55431 

(612) 888-4626 — TWX: 910-576-3478 

MISSOURI (St. Louis) 

NORMAN W. KATHRINUS & COMPANY 
2427 Brentwood Blvd., St. Louis, Mo. 63144 

(314) 962-5627 

NEW HAMPSHIRE (Manchester) 

RAY PERRON & CO., INC. 

19 Caron Road, RFD =2 
Manchester, New Hampshire 03102 
(603) 472-3030 — TWX: 710-364-1112 


0 


0 


0 

0 

0 

0 

0 

0 


NEW YORK (Metropolitan Area) 

EASTERN INSTRUMENTATION, INC. 

350 Northern Blvd., Great Neck, N. Y. 11021 
(516) 466-9505 

NEW YORK (Upstate) 

NACO ELECTRONICS CORP. 

Buffalo 

1360 Niagara Falls Blvd., Tonawanda, N. Y. 14151 
(716) 836-5108 

Liverpool 

119 Luther Avenue, Liverpool, N.Y. 13088 
(315) 474-7481 — TWX: 710-541-0439 

Poughkeepsie 

14 Lori Street, Poughkeepsie, N.Y. 12603 
(914) 462-2730 

Rochester 

74 Park Avenue, Rochester, N.Y. 14450 
(716) 244-4720 

Utica 

2631 Edgewood Road, Utica, N.Y. 13501 
(315) 732-1801 

NORTH CAROLINA (Winston-Salem) 

LEE ASSOCIATES, INC. 

P. 0. Box 906, Winston-Salem, N.C. 27101 
(919) 724-2406 

OHIO 

THE SATULLO COMPANY 

Cleveland 

16801 Euclid Avenue, Cleveland, 0. 44112 
(216) 186-2800 

In Pittsburgh Call: (412) 931-5200 

Dayton 

Far Oaks Building 

2801 Far Hills Ave., Dayton, Ohio 45419 
(513) 293-7061 

PENNSYLVANIA (Philadelphia) 

EASTERN INSTRUMENTATION, INC. 

613 Cheltenham Ave., Philadelphia, Pa. 19126 
(215) 927-6269 

TEXAS 

AIREP ELECTRONICS, INC. 

Dallas 

6300 No. Central Expressway 
Dallas, Texas 75206 
(214) 363-5291 

For Tulsa, Oklahoma City Call: EN 1795 

Houston 

P. 0. Box 36211, Houston, Texas 77036 
(716) 774-2260 


0 


San Antonio 

6936 San Pedro, Suite 201, San Antonio, Texas 78216 
(512) 828-1488 


0 


WASHINGTON (Seattle) 

HARRY LEVINSON COMPANY 
1211 East Denny Way, Seattle, Wash. 98122 
(206) 323-5100 — TWX: 910-444-2154 


0 


WISCONSIN (Waukesha) 

MIDWEST ELECTRONICS SALES 
1317 Garfield Ave., Waukesha, Wise. 53186 
(414) 542-5129 


IN CANADA 

ATLAS INSTRUMENT CORPORATION 
Division of Atlas Electronics Limited 
£?) ALBERTA (Edmonton) 

10204 88th St., Edmonton, Alberta 
(403) 424-9065 

® QUEBEC (Montreal) 

3333 Cavendish Blvd., Montreal, Quebec 
(514)489-8495 — Telex 01-2141 

6?) ONTARIO (Ottawa) 

342V2 Elgin Street, Ottawa, Ontario 
(613) 233-9471 

ONTARIO (Toronto) 

50 Wingold Avenue, Toronto 19, Canada 
(416) 781-6174 — Telex 02-2319 

OVERSEAS OFFICES 

ARGENTINA 

ADA, S.R.L. 

Montevideo 48, Buenos Aires, Argentina 
Tel.: 49-0552/49-3813 — Cable: ADASA BAIRES 

AUSTRALIA 

AURIEMA (AUSTRALASIA) PTY., LTD. 
443 Kent Street, Sydney N.S.W., Australia 
Tel.: 29-1275/29-1276 - Cable.- AURIEMASYD 


BELGIUM, LUXEMBOURG, & 

THE NETHERLANDS 

AD. AURIEMA - EUROPE, S.A. 

172a Rue Brogniez, Brussels 7, Belgium 
Tel.: 22-28-35 — Telex: 846-221646 
Cable: ADAURI BRUSSELS 

FRANCE 

AD. AURIEMA - FRANCE, S.A.R.L. 

35, Rue Pergolese, Paris 16°, France 

Tel.: 704-73-60/553-17-59 — Telex: 842-62126 

Cable: ADAURIE PARIS 

GERMANY, AUSTRIA & SWITZERLAND 

AD. AURIEMA, GmbH 

Uhdestrasse 33, 7100 Heilbronn-Sontheim, W. Germany 
Tel.: (07131) 8 23 24 — Telex.- 841-728639 
Cable: AURIEMA HEILBR0NN 

GREAT BRITAIN 

AD. AURIEMA, LTD. 

125 Gunnersbury Lane, London W3, England 
Tel.: ACorn 8765 — Telex: 851-25864 
Cable: AURIEMA LONDON, W3 

ITALY 

AURIEMA-ITALIA, S.R.L. 

Via Cagnola 3, Milano, Italy 

Tel..- 384 634/384 593 —Telex: (Ferco) 843 32430 

Cable: AURIEMA —MILANO 

JAPAN 

MIDORIYA ELECTRIC CO., LTD. 

3,2-Chome Kyobashi, Chuo-Ku, Tokyo, Japan 
Tel.: 561-9256, Telex: 781-TK-4531 

FOR OTHER FOREIGN COUNTRIES CONTACT: 

AD. AURIEMA, INC. 

85 Broad Street, New York, N.Y. 10004, U.S.A. 

Tel.: (212) 269-7750 — Telex: RCA N.Y. 222791 
TWX: 710-581-3864 —Cable: AURIEMA NEWYORK 


#146-1169 LITHO IN U.S.A. 
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NEW kepco products for’67 




MOTORIZED 

PROGRAMMERS 

MECHANICAL 
FUNCTION GENERATOR 




Models MP-1 and MP-10 are mechanical drives for a 10-turn servo-mount potentiometer installed 
within. A synchronous motor drives the shaft through an 8-speed gear-box with adjustable limits. 


MODELS 

SECONDS PER REVOLUTION (MAXIMUM: 10 REVOLUTIONS, 3600°) 

PRICE 

MP-1 

0.1 

0.3 

1.0 

3.0 

10.0 

30.0 

100.0 

300.0 

$595.00 

MP-10 

1.0 

3.0 

10.0 

30.0 

100.0 

300.0 

1000.0 

3000.0 

595.00 


TIMING ACCURACY: ±5% referenced to 60 cps line frequency. 
INPUT: 105-125V AC, 60 cps 
LIMITS, (Mechanically Adjustable): 

Low Limit: Range from 0-9 % turns. 

High Limit: Range from A to 10-turns. 

Minimum Sweep Range: A turn (120°) 

OVERIDE: Manual override buttons reverse the sweep at any 
desired point—or manually stop the programmer. 

DIRECTION SIGNALS: Pilot lights signal the direction of sweep 
up and down. With dwell and retrace off, sweep cycles sym¬ 
metrically between limits. 

DWELL: Stops the sweep at either the high or low limit, (select¬ 
able). 


RETRACE: Selector causes the sweep to retrace up or down 
at maximum speed—no matter what the speed selected. 
AVAILABLE POTENTIOMETERS: Any A" shaft, %" servo-mount 
potentiometer. Standard values: 10, 25, 50, 100 and 500 ohms; 
1, 2, 5, 10, 30, 50, 75, 90, 100 and 125 kilohms. Other resistance 
values on special order. 

TERMINALS: Rear mounted barrier strip contains speed chang¬ 
ing connections: high and low limit contacts, dwell and retrace, 
and the output of the linear potentiometer. 

DIMENSIONS: 4A"H x 9&"W x 9%"D. 

FINISH: Panel: Per FED. STD 595. Color 26440, (light gray). 
Case: Gray hammertone. 

MOUNTING: Bench style, single and dual rack mounting adapt¬ 
ers available. 


Data subject to change 
without notice 

PATENT NOTICE: Applicable 
Patent Nos. will be supplied 
on request. 

© KEPCO, INC. 1967 
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KEPCO 

BHK 

HIGH VOLTAGE 

POWER SUPPLIES 


■ fast slewing capability ■ operationally controlled 

■ hybrid design ■ 10-turn voltage and current controls 


MODEL 

DC OU 
RAN 

VOLTS 

TPUT 

GE 

AMPS 

OUT 

Ohm 
DC-100 cps 

PUT IMF 

s + Mic 
0.1-lkc 

’EDANCE 

irohenries 

l-100kc 

PRICE 

BHK 500-0.4M 

o 

1 

Oi 

o 

o 

o 

1 

o 

0.13 

0.1 

0.2 + 0.5 

$740.00 

BHK 1000-0.2M 

0-1000 

0-0.2 

0.5 

0.1 

0.2 + 0.5 

740.00 

BHK 2000-0.1 M 

0-2000 

T— 

o 

1 

o 

2.0 

0.1 

0.2 + 0.5 

740.00 


SPECIFICATIONS 

VOLTAGE 

REGULATION 

CURRENT 

REGULATION 

(Internal Sensing) 

VOLTAGE 

OFFS 

AEj 0 

AMPLIFIER 

IETS** 

Alio 

OUTPUT RANGE: 

0 - 100 % Eo max. 

0 . 2 %- 100 % I 0 max. 


— 

LINE: 

105-125/210-250V AC 

<0.005% or 1 mV* 

<100 fiA 

<1 mV 

<10 nA 

LOAD: 

No load/full load 

< 0 . 01 % or 1 mV* 

<100 /xA 

<1 mV 

<10 nA 

TIME: 

8 hours (Stability) 

<0.01% or 2.0 mV* 

< 0 . 01 % or ZO/xA* 

<50 <V 

<50 nA 

TEMP: 

Per °C (Coefficient) 

< 0 . 01 % 

<0.05% of Io max. 

<100 /iV 

<50 nA 

RIPPLE: 

rms (Normal Speed) 

<1 mV 

<100 fj-A 




* whichever is greater 

**Ej 0 is the offset voltage and lj 0 is the offset current referred to the input of the voltage comparison amplifier. 


DC VOLTAGE GAIN: More than 100 db. 

OUTPUT SLEWING RATE: (Fast slewing connection): Greater 
than 500,000 volts per second, measured as the chord to the 
first time constant on the exponential response. 

SINUSOIDAL FREQUENCY RESPONSE: 

160 

Fast Slewing Connection: fmax— kc. 

(Ep P is the peak-to-peak excursion). 

RIPPLE, Fast Slewing Connection: 

Ungrounded: More than 60 db below peak output. 
Grounded: More than 100 db below peak output. 

TRANSIENT RESPONSE: 

Voltage Mode, Fast Slewing: For step load current, recov¬ 
ery is an exponential with a 50 microsecond time constant. 
Current Mode, Fast Slewing: For step load voltage, recov¬ 
ery is at the rate of 0.5 volt per microsecond. 

Voltage Mode, Normal Speed: For step load current, recov¬ 
ery to regulation band within 50 microseconds. 

OUTPUT IMPEDANCE: 

Voltage Mode, Normal Speed: See table. 

Voltage Mode, Fast Slewing: Above lkc, add the reactive 
impedance of 500 microhenries. 

OFFSET NULLING: The initial part of the input offset voltage 
and input offset current can be nulled with internal controls. 
REFERENCES: Two: + 6.2 volts and — 6.2 volts; maximum cur¬ 
rent 1 milliampere. 

PROGRAMMING: 1 mA control current, by resistance at 1000 
ohms per volt. May be operationally controlled as an amplifier 
using voltage or current signals- Common positive. 


AUTOMATIC CROSSOVER: Selects voltage regulation or cur¬ 
rent regulation operating mode automatically. 

VIX® CIRCUIT: Voltage/Current mode indicators display oper¬ 
ating conditions; also 115V AC control signal (0.5A max.) 
REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 

TEMPERATURE, AMBIENT OPERATING: -20 C to +55°C. 
TEMPERATURE, STORAGE: -40°C to +85°C. 

COOLING: Convection. 

INPUT: 105-125 V AC or 210-250V AC (selected), 50-65 cps 
single phase. Approximately 4 amperes at 125V AC. 

ISOLATION VOLTAGE: 1000 volts to chassis. 

CONTROL RESOLUTION: Voltage: 0 . 01 % 10 -turn vernier con¬ 
trol and 10 position selector. Current: 0.05% 10 -turn control. 
OVERSHOOT: (Turn-on/off): None above 10 % voltage setting; 
negligible below 10 % when preloaded to 10 % minimum. 
SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de¬ 
termined parallel load sharing. 

METERS: Suffix “M” designates a pair of 2 y /i'\ 2 % meters. 
Delete suffix “M” for unmetered unit. 

TERMINALS: Safety (recessed) output connections on front 
panel; two multi-terminal barrier strips at the rear contain 
output, sensing and control functions. Fast slewing/normal 
strapping is internal. 

DIMENSIONS: 5/+H x 19"W x 16 V 2 "D (behind panel). 

FINISH: Per FED. STD. 595. Color 26440, (light gray). 


All terms used in the specifications are defined in the Kepco Glossary. Refer to Kepco’s Catalog or Handbook. 


Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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CK-HS 

UNIPOLAR AMPLIFIER 

POWER SUPPLIES 


■ fast slewing 

■ automatic crossover 

■ adjustable offsets 



MODEL 

DC OU 
RAN 

VOLTS 

ITPUT 

IGE 

AMPS 

MAX. INPUT 
AMPS 

at 125V AC 

PRICE 

CK 8-5MHS 

0-8 

0-5 

1.2 

$390.00 

CK 18-3MHS 

0-18 

CO 

1 

0 

1.3 

350.00 

CK 36-1.5MHS 

0-36 

0-1.5 

1.5 

350.00 

CK 40-0.8 MHS 

0-40 

CO 

0 

1 

0 

1.0 

312.00 

CK 60—0.5MHS 

0-60 

0-0.5 

1.0 

350.00 





PARAMETER 

VOLTAGE 

REGULATION 

CURRENT REGULATION 

(Internal Sensing) 

VOLTAGE 

OFFS 

AEio 

AMPLIFIER 

iETS** 

A Mo 

OUTPUT RANGE 

0-100% E 0 max. 

0.2%-100% I 0 max. 



LINE: 105-125/210-250V AC 

<0.005% or 0.1 mV* 

<0.005% or 0.2 mA* 

<100 JU.V 

<10 nA 

LOAD: No load/full load 

<0.01% or 0.5 mV* 

<0.01% or 0.2 mA* 

<100 /xV 

<10 nA 

TIME: 8 hours (Stability) 

<0.01% or 2.0 mV* 

<0.05% or 1 mA* 

<100 ./xV 

<10 nA 

TEMP: Per °C (Coefficient) 

< 0 . 01 % 

<0.05% of Io max. 

<500 /xV 

<50 nA 


*whichever is greater 

**Ej 0 is the offset voltage and lj 0 is the offset current referred to the input of the voltage comparison amplifier. 


DC VOLTAGE GAIN: More than 90 db. 

OUTPUT SLEWING RATE: >100,000 volts/second (0.1V//*sec.) 
measured as the slope of the chord to the first time constant 
on the exponential response. 

32 

SINUSOIDAL FREQUENCY RESPONSE: f max> =^— kc. 

(E pp is the peak-to-peak voltage excursion.) 

MAXIMUM CAPACITANCE LOADING: 0.001 microfards. Ex¬ 
cess capacitance slows response and causes peaking of re¬ 
sponse and instability. Adjustable lag networks provide for 
small range of load reactance. 

RIPPLE: 60 db below peak output, or 10 mV rms (grounded). 

TRANSIENT RESPONSE: Voltage mode (for step load cur¬ 
rent) recovery is an exponential with a 50 microsecond time 
constant. Current Mode (for step load voltage] recovery is at 
the rate of 0.1 volts per microsecond. 

OUTPUT IMPEDANCE: At DC Zq = AE 0 /I 0 ; dynamically, 
add the reactive impedance of 5 millihenries. 

OFFSET NULLING: The initial part of the input offset voltage 
and input offset current can be nulled with internal controls. 

REFERENCES: Two; +6.2V and —6.2V; maximum current 1 mA. 

AUTOMATIC CROSSOVER: Selects voltage regulation or cur¬ 
rent regulation operating mode automatically. 


VIX ? CIRCUIT: Mode indicators display operating conditions, 
also produce a — 8 V, ± 1 mA control signal. 

REMOTE ERROR SENSING: Compensates up to 0.5V drop 
per output lead. 

PROGRAMMING: 1 mA control current, by resistance at 1000 
ohms per volt. May be operationally controlled as an amplifier 
using external voltage or current signals; common negative. 
INPUT: 105-125V AC or 210-250V AC (selectable), 50-65 cps 
single phase. 

TEMPERATURE, AMBIENT OPERATING: -20 C to +50 C. 
TEMPERATURE, STORAGE: -40°C to +85 C. 

COOLING: Forced lateral circulation, built-in blower. 
ISOLATION VOLTAGE: 500 volts to chassis. 

CONTROLS: 10 -turn voltage and current controls, 0.05% 
resolution. 

METERS: Suffix “M” designates a pair of 214 ", 2 % meters. 
Delete the “M” from the suffix to specify an unmetered unit. 
TERMINALS: Binding posts on front panel, plus, minus, and 
ground. Sixteen (16) terminal barrier strip on the rear con¬ 
tains output, sensing, and control terminals. 

DIMENSIONS: 4/+'H x 8 % 2 "W x 13%"D. Half-rack. Mounting ac¬ 
cessories available. 

FINISH: Panel: brushed aluminum; Housing: gray hammer- 
tone. 


Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 
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DUAL TRACKING 

POWER SUPPLIES 

■ complementary or 
series output 

■ single control, adjustable 
tracking 

■ voltage, current and 
error metering 


(n 


COMPLEMENTARY DUAL TRACKING 
POWER SUPPLY 


e* 



kepco 


Model CDT 100-0.2M 


MODEL 

COMPLEH 

VOLTS 

TWIN OUT 
1ENTARY 

AMPS 

PUTS* 

SERII 

VOLTS 

ES 

AMPS 

INDIVID 

OUTPU' 

Ohms 4 
DC-100 cps 

UAL SI 
r IMPE 

- Mien 
0.1-lkc 

UPPLIES 

EDANCE 

Dhenries 

l-100kc 

MAX. 

INPUT 

AMPS 

at 125 
VAC 

PRICE 

CDT 15-1.5M 

0——15 

0——1.5 

0-30 

0-1.5 

0.001 

0.02 

0.1+Uh 

1.3 

$380.00 

CDT 40-0.5M 

o 

1 

1+ 

o 

o 

1 

1+ 

o 

cn 

0-80 

0-0.5 

0.008 

0.02 

0.1+Vh 

0.8 

380.00 

CDT 100-0.2M 

0-+100 

CN 

o 

II 

1 

o 

0-200 

0-0.2 

0.05 

0.02 

0.1+1/ih 

0.9 

380.00 


*Each Power Supply contains two sources with a common voltage control, may be used 
as complementary (plus and minus) supplies or in series for double voltage. 


SPECIFICATION 

VOLTAGE 

COMPLEMENTARY** 

MODE 

SERIES 

OUTPUT RANGE 

0 to +E 0 and 0 to —E 0 

0 to twice Eo 

REGULATION, LINE 

<0.005% 

<0.005% 

REGULATION, LOAD 

<0.01% or lmV* 

<0.01% or 2mV* 

STABILITY (8 hr) 

<0.01% or 2mV* 

<0.01% or 4m V* 

TEMP. COEFFICIENT 

<0.01% per °C 

<0.01% per °C 

RIPPLE, rms 

<0.25mV 

<0.5mV 


* whichever is greater 

**Specifications are for the individual supplies, changes in the master supply (plus output) 
are repeated 1:1 in the slave supply. 


INPUT: 105-125V AC or 210-250V AC (selected) 50-440 cps. 

TEMPERATURE, AMBIENT OPERATING: -20°C to +65°C. 
TEMPERATURE, STORAGE: -40°C to +85°C. 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 

OUTPUT: The individual power supplies are wired in series, 
controlled with a single voltage control. They may be loaded 
in series or separately. 

CONTROL RESOLUTION: <0.05%, 10 turn voltage control ad¬ 
justs the output of the positive supply, designated “master”, 
this voltage in turn controls the negative supply or “slave” in a 
1:1 ratio. The two power supplies are connected in series. 
TRACKING: ± 5% range of adjustment is controlled by a re¬ 
cessed front panel control. Units can be adjusted to within 
± 0.5% using panel meter. Closer adjustment with external in¬ 
strumentation. 

PROGRAMMING: 1 milliampere control current, or resistance: 
1000 ohms per volt. Common positive. 


VOLTAGE RECOVERY: (for step load current): <50/^seconds. 

CURRENT LIMITING: Each supply is individually limited with 
a 10 to 105% range of adjustment. 

REMOTE ERROR SENSING: Compensates for up to 0.5 volt drop 
per output lead. 

METERS: Voltmeter monitors output of MASTER, or the differ¬ 
ence between MASTER and SLAVE, displayed as a percentage 
error (range ± 5%). Ammeter monitors current from either 
supply (selectable). 

TERMINALS: Binding posts on the front panel for plus, com¬ 
mon and minus outputs, also sensing terminals and separate 
ground. Barrier strip at the rear has duplicate output, sensing 
and control terminals. 

DIMENSIONS: bV/’H x 8%" W x 17 3 / 8 "D (behind panel). 

FINISH: Panel: Per FED.STD 595, color 26440, light gray. 

Case: Gray hammertone. 

MOUNTING: Rack Adapters available. 


Data subject to change without notice 

PATENT NOTICE: Applicable Patent Nos. KFPPD INC 

will be supplied on request. 1 
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* whichever is greater 

**Rated sample is 1 volt across external current sensing resistor with external current control. 

rAdjustable to zero with corresponding current derating (see operating region graph). 

tThe compliance voltage range lies within shaded operating region from the !n m it locus to 105% E 0 max. 


)RANGE OF 
| INTERNAL 
J OUTPUT 
VOLTAGE 
ADJUSTMENT 


▼ Uncased T? Cased 


Typical 

Uncased 

Module 


OPERATING REGION GRAPH 


SPECIFICATION 

VOLTAGE MODE 

CURRENT MODE** 

(External Sensing) 

OUTPUT RANGE 

±5% t 

1 mA to I limit cutoff locus 

REGULATION, LINE 

<0.005% 

<0.005% at rated sample** 

REGULATION, LOAD 

<0.01% or 0.5 mV* 

<0.01% at rated sample** $ 

STABILITY (8 HR.) 

<0.02% or 2 mV* 

<0.02% or 1 mA 

TEMP. COEFFICIENT 

<0.02% per °C 

<0.02% per °C at rated sample** 

RIPPLE, rms 

<0.25 mV 

<0.01% of I 0 max. 


MODEL 

OUTPUTS 

VOLTS 

OUTPUT 

at ambii 
65°C T 
55°C n 

CURRENT 

ent temp 

40 C T 
30°Cn 

OUTP 

Ohms 
DC to 
100 cps 

•UT IMP 

+ Mici 
100 cps 
to 1 kc 

EDANCE 

rohenries 

1 kc to 

100 kc-|-/xh 

PRICE 

PAR-4 

4±5% 

o 

o> 

1 

o 

0-11.0 

0.0001 

0.005 

0.1 + 0.5 

$195.00 

PAR-7 

7±5% 

0-8.0 

0-10.0 

0.0001 

0.005 

0.1+0.5 

195.00 

PAR-12 

12±5% 

in 

in 

1 

° 

© 

1 

o 

0.0002 

0.005 

0.1+0.5 

195.00 

PAR^TId 

15—5% 

CD 

TT 

1 

O 

o 

1 

o> 

o 

0.0003 

0.005 

0.1+ 0.5 

95.00 

PAR-24 

24±5% 

0-3.4 

o 

o 

0.0006 

0.005 

0.1+0.5 

IJ 95.00 

PAR-28 

ID 

+ 1 

OO 

CM 

0-3.1 

0-3.7 

0.0008 

0.005 

0.1+0.5 

195.00 

PAR-36 

36±5% 

0-2.3 

0-2.8 

0.0015 

0.005 

0.1+0.5 

195.00 

PAR-48 

48±5% 

0-1.8 

0-2.3 

0 0022 

0.005 

0.1+ 0.5 

195.00 

PAR-60 

60±5% 

0-1.5 

0-2.0 

0.003 

0.005 

0.1+0.5 

195.00 


KEPCO 

PAR 

MODULAR 

POWER SUPPLIES 

■ overload current cutoff 

■ out-of-hand programming 

■ precision regulator 

■ conventional transformer 


0 5%I 0 max. 20 40 55% 60 80 100% I„ max. 


INPUT: 105-125V AC or 210-250V AC, (selected), 50-440 cps 
single phase; approximately 2 amperes, 200 watts. 
TEMPERATURE, AMBIENT OPERATING: Uncased: -20 C to 
+ 65 c C maximum (see rating chart). Cased: —20°C to +55°C 
maximum (see rating chart). 

TEMPERATURE, STORAGE: -40°C to +85°C. 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 
CONTROL/PROGRAMMING: ±5% internal trimmer (voltage 
or current). External resistance programming ratio is 1000 
ohms per volt. A 1% fixed resistor is supplied to program the 
tabulated nominal voltage. When programmed below the 
±5% output band, derate current per operating region graph. 
VOLTAGE RECOVERY (for step load current): <50 ^seconds. 
OVERLOAD CURRENT CUTOFF: Adjustable cutoff locus piv¬ 
ots about the E 0 « 0, Io 5% point, reducing the output 
current into an overload. Note: Nonlinear loads drawing a 
high starting current may be locked out by the cutoff locus, 
and require a starting resistance to be contained within the 
shaded, regions of the operating region graph. 


REMOTE ERROR SENSING: Compensates for up to 0.5 volt 
drop per output lead. 

OVERSHOOT: (Turn-on/off): None in ±5% operating band. 
When output is set below 25%, load to approximately 10% 
to maintain negligible overshoot. 

SERIES/PARALLEL: Connections are provided for parallel 
operation of identical units. Series operation to rated isolation. 

OVERVOLTAGE PROTECTOR: Provision is made for attach¬ 
ment of an optional crowbar overvoltage protector, type 
VP-PAR. See accessory listing for detailed description of 
protector. 

TERMINALS: All input, output, sense and control connections 
are made via a single multiterminal barrier strip. 

DIMENSIONS: Uncased: 6 3 //'H x 4%" W x 10 3 /TD. 

Cased: 6%"H x 5"W x 10/VD. 

FINISH: Case: Royal blue epoxy. 

MOUNTING: Rack mounting panel adapters available. 


Data subject to change without notice 
PATENT NOTICE: Applicable Patent Nos. 
will be supplied on request. 

All terms used in the specifications are defined in the 
Kepco Glossary. Refer to Kepco's Catalog or Handbook. 
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MODEL 


DC OUTPUT 
RANGE 

VOLTS AMPS 


OUTPUT IMPEDANCE 

Ohms + Microhenries 
DC-lOOcps 0.1-lkc l-100kc 


PAT 7-2 


0-7 


0-2 


0.0005 


0.02 


0.1 + 1 


PAT 15-1.5 


0-15 


0-1.5 


0.001 


0.02 


0.1 + 1 


PAT 21-1 


0-21 


0-1 


0.0025 


0.02 


0.1 + 1 


PAT 40-0.5 


0-40 


0-0.5 


0.008 


0.02 


0 . 1+1 


PAT 100-0.2 


0-100 


0 - 0.2 


0.050 


0.02 


0 . 1+1 


0.45 


115.00 


PAT 72-0.3 


0-72 


0-0.3 


0.025 


0.02 


0 . 1+1 


0.45 


115.00 


© 

KEPCQ 

PAT 

MODULAR 

POWER SUPPLIES 

■ voltage I current regulation 

■ full range operationally 
programmable 

■ all silicon design 


SPECIFICATIONS 

VOLTAGE MODE 

CURRENT MODE** 

(External Sensing) 

OUTPUT RANGE 

0-100% E 0 max. 

1mA—100% I 0 max. 

REGULATION, LINE 

<0.01% 

<0.01% at rated sample** 

REGULATION, LOAD 

<0.01% or 1 mV* 

<0.02% at rated sample** 

STABILITY (8 HR.) 

<0.01% or 2 mV* 

<0.05% or 1 mA* 

TEMP. COEFFICIENT 

<0.01% per °C 

<0.05% per °C 

RIPPLE, rms. 

<0.1 mV 

<"0.02% of I 0 max. 


* whichever is greater 

* Rated sample is IV DC across external current sampling resistor with external current control. 
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MOUNTING DIMENSIONS 






INPUT: 105-125V AC or 210-250V AC (selected), 50-440 cps CURRENT LIMITING: Adjustable from 10% to 105% of rated 
single phase. full current. 


TEMPERATURE, AMBIENT OPERATING: Cased: -20°C to 
+71°C. 

TEMPERATURE, STORAGE: -40 C to +85°C. 

COOLING: Convection. 

ISOLATION VOLTAGE: 500 volts to chassis. 

PROGRAMMING: Approximately 1 mA control current, extern¬ 
ally adjustable by resistance at =1000 ohms per volt. Specify 
suffix “R” to obtain model with integral ±10% control current 
adjustment. May be operationally controlled as an amplifier 
using voltage or current signals; common positive. 

VOLTAGE RECOVERY (for step load current): <50 /^seconds. 


REMOTE ERROR SENSING: Compensates up to 0.5 volt drop 
per output lead. 

OVERSHOOT (Turn-on/off) : None above 25% voltage set¬ 
ting; negligible below 25% when preloaded to 10% minimum. 
SERIES/PARALLEL: Series operation to rated isolation; also 
master/slave capability. Current limiting design permits self-de¬ 
termined parallel load sharing. 

TERMINALS: All input, output and control connections are 
made via a multi-terminal barrier strip. 

DIMENSIONS: Cased: 3%"H x 6%"W x 4%"D. 

FINISH: Black anodized aluminum. 

MOUNTING: Rack Adapters available. 


All terms used in the specifications are defined in the Kepco Glossary. Refer to Kepco’s Catalog or Handbook. 
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Midwest’s Bernie Menarik discusses the programming capabilities 
of the basic Kepco Control Bridge with a seminar group. 

Midwest Electronic Sales, Kepco’s representatives for South 
Wisconsin, Eastern Iowa, Northern Illinois, Indiana, and 
Kentucky, has developed a very successful “on the spot” in- 
plant Kepco Seminar program. Although recently inaugurated, 
these seminars have already achieved considerable popularity 
with the many industrial, electronic and research firms in 
Midwest’s area. It brings to interested technical audiences the 
latest operational control techniques developed by Kepco which 
range far beyond the front knob control limits most commonly 
associated with the use of power supplies. The lecture material, 
based on the Kepco Power Supply Handbook, is presented in 
a clear and informative manner, and has proven very useful 
to engineers and technicians. In fact, several universities have 
responded very favorably to these Midwest-Kepco Seminars. 

Continued on Page 4 - Col. 1 


NEW HIGH-VOLTAGE OPERATIONAL 
POWER SUPPLY/AMPLIFIER 

In the new BHK Series High Voltage Power Supply/Amplifier, 
Kepco has chosen to use a fully dissipative regulator design. Al¬ 
though this requires more pass elements and greater heat dis¬ 
sipation, by avoiding the use of any preregulators, the power 
supply is made much less restricted in terms of bandwidth, dis¬ 
sipation, and output range. One kind of preregulator used pre¬ 
viously to limit dissipation in Kepco’s own HB design, relied 
on the selection of secondary taps on the power transformer to 
keep the voltage across the pass element minimized. Primarily, 
the objective, in the case of the HB design, is to keep the dis¬ 
sipation minimized where the pass tubes are able to take the 
voltage. Other design methods, include variable auto-trans¬ 
former tracking, as in the HB 2050 and the HB 2500 power 
supplies, (in which the purpose is to keep the voltage within 
the capabilities of the pass tubes). 

All of these methods of preregulation or dissipation control, 
in some way limit the flexibility of the power supply. Other 

Continued on Page 2 - Col. 1 


MICROPHONE PRE-AMP PLUG-IN ATTACHMENT 
WITH MODEL PAX 7-1CHS POWER SUPPLY 

The versatility of which we speak derives from the power 
supply’s ability to be easily modulated; that is, to have its out¬ 
put varied as a linear function of input or command signals. 
All of Kepco’s programmable DC supplies have this capability. 
They may be modulated by a changing resistance/voltage/ 
current and/or conductance, and like operational amplifiers, 
can be made to respond in specific, predictable ways to such 
excitation. Dynamically, the usual power supply’s output and 
feedback filter-capacitors severely limits the bandwidth of 
signals that can be accommodated. For practical purposes, the 
conventional power supply is limited to quasi-static programs 
whose dynamic rate-of-change does not exceed a few hundred 
volts per second. 

Continued on Page 5 - Col. 1 
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KEPCO-MIDWEST SEMINAR ON TOUR 


THE HI FI POWER SUPPLY 

Need an audio amplifier? Faced recently with a requirement 
for a small public address amplifier, Kepco engineers decided 
to see what would happen if they hooked a microphone or 
phono unit input to one of the new, fast slewing DC power 
supplies. The results: beautiful music! The Hi Fi Power Sup¬ 
ply, as it is known, has been traveling ever since, serving as 
the PA amplifier for Kepco’s lecture series (on the “Op-Amps 
. . . with muscle,” see FEE Magazine , June, 1966). 

This vocal power supply has elicited many questions from 
audio-minded engineers that we hope this close-up view will 
help answer and, perhaps, inspire others. We have no illusions 
that fast slewing power supplies should be promoted as audio 
amplifiers, but the bandwith-gain so illustrated is indicative 
of the variety of instrumentation tasks that can be handled 
by such equipment. 
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HIGH VOLTAGE POWER SUPPLY/AMPLIFIERS 

Continued from Page 1 - Col. 1 

methods which have been used include “the piggy back” de¬ 
sign, (with similar limitations), and switching preregulators, 
which are semi-conductors in low level voltage circuits, 
switched on and off at various frequencies. This technique 
produces non-harmonic frequency components in the output, 
however, which are disadvantageous. 

All of these techniques depend on “trading off” one per¬ 
formance feature for another. We have chosen in the new 
BHK design, a fully dissipative route, in which we do not 
“trade off” any performance at all. Instead, we have dealt di¬ 
rectly with the problem of heat dissipation, rather efficiently 
by using vacuum tube pass elements which operate at high 
temperatures. The heat transfer problem is considerably less 
than with transistors, where the temperature differential be¬ 
tween the dissipating element and the outside temperature 
would be relatively small. 



o 


TYPICAL REAR VIEW BHK POWER SUPPLIES SHOWING 


PASS AND CONTROL TERMINALS. 

The type 8068 pass tube is particularly well designed for 
this kind of service. It has a 3500 volt plate to cathode rating, 
a 35 watt plate dissipation rating, 5200Amhos trans-conduc¬ 
tance, and yields very high gain. As a matter of fact, the tube 
gives so much gain in this particular circuit that the overall 
loop gain approaches 120 db, (although the closed loop gain is 
only specified as >100db). This means that although the 
power supply’s temperature compensated six volt reference is 
amplified up to the 500, 1000, or 2000 volt output level, (the 
operational gain, or amplification is better than 83,167, or 
333 times,respectively), the remaining, so-called “loop gain”, 
which determines the regulating capability, will still exceed 
60 db. In order to have a well-regulated high voltage power 
supply, it is obviously necessary to have very high gain 
circuits. 

Rather than letting all this gain go to waste, we have de¬ 
signed the BHK power supply so that there is convenient ac¬ 
cess to all the necessary control points in the circuit. The gain 
can be used as though it were an amplifier, with a signal ap¬ 
plied to a pair of input terminals, and an output taken from 


R, FEEDBACK RESISTOR 



TYPICAL BHK OPERATIONAL AMPLIFIER CONFIGURATION. 


another pair. The BHK, then, is a unipolar, high voltage DC 
amplifier. 

We have made provision for fast slewing connections , in 
which the filter capacitors, that are normally used when the 
power supply is functioning as a power supply, can be re¬ 
moved. The bandwidth of the unit without the filter capaci¬ 
tors is large enough so that the power supply is extremely 
useful as an instrumentation amplifier. 

For example, from the chart that is reproduced elsewhere 
in this issue, a 500,000 volt/second slewing rate with a 100 
volt peak to peak wave form is capable of 1.6 kc bandwidth, 
and at the 10 volt peak to peak level, 16 kc. For a 1 volt peak 
to peak excursion, the bandwidth is increased to 160 kc. This 
is a sufficiently wide bandwidth to make the device useful in 
signal following and processing applications, and as a quick 
responding current source, among other possible applications. 

When the power supply is operating as a current source, 
it is effectively self-programmed. Its voltage will follow the 
load resistances in an automatic fashion. Therefore, the user 
has to think in terms of the slewing rate of the output to de¬ 
termine what the recovery time of the device would be as a 
current regulator. In this case, the recovery time would be 
better than 0.5 volt per microsecond. 

As a power supply, fast programmed from one voltage level 
to another throughout its range, the ability to get to a new volt¬ 
age, and settled at that voltage, is enormously improved by 
this fast slewing capability. It is possible to step from 0 to 1000 
volts, for example, in <2 milliseconds. This by comparison, 
might take 4 seconds, if the power supply were functioning 
with its normal output capacitor. 

The settling time is a function of the damping ratio of the 
power supply. Provisions are made to set it up for an under¬ 
damped, overdamped, or critically damped response. The 
method that has been provided takes the form of an adjustable 
feedback capacitor in parallel with the voltage control. Assum¬ 
ing a 1 milliampere control current, a selection of fixed cer¬ 
amic capacitors, from 50 to 3900 picofarads is provided. 
These can be connected in parallel in various combinations. 
The range of feedback capacitance is such that it is possible 
to set the power supply either for an underdamped state (in 
which the output voltage overshoots its final value, oscillates 
once or twice about the ultimate value and then settles down), 
a critically damped state, or a considerably overdamped state 
in which the voltage approaches its final value in an asymptotic 
fashion. The maximum programming speed occurs when the 
system is somewhat underdamped, and overshoots perhaps 
once, and then settles back to its final value. This relationship 
is treated in many textbooks on servomechanisms or feedback 
control systems. 

The BHK power supply is also an automatic crossover 
power supply. Because of its full dissipation capability, it has 
the ability to operate as a current regulator from zero to its 
maximum rated output voltage, without any current derating 
restriction. Consequently, Kepco has built in the automatic 
crossover circuit. In effect, we have built-in a full ampifier 
to detect the voltage across an internal current sampling re¬ 
sistor, producing a signal proportional to the output current. 
There is a complete gate circuit which allows the pass tubes 
to choose between the signal from the voltage amplifier and 
the signal from the current amplifier. A VIX® circuit in the 
power supply displays the position of the gate on the front 
panel, and also provides a signal at the rear. In this power 
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supply, the VIX® signal is 115V AC. 

Like all of the Kepco automatic crossover power supplies, 
this one contains a pair of output controls on the front panel, 
a ten-turn voltage control, and a ten-turn current control. Since 
the voltage control must cover a relatively wide voltage range, a 
ten position range switch and ten-turn vernier control is pro¬ 
vided. In the case of the Model BHK-1000-0.2M, the range 
switch has ten steps of 100 volts per step, and the 10-turn 
control need only cover a 100 volt span. The current control 
does not have this kind of problem, since it has only a few 
hundred milliamperes of range, and is adequately covered by 
a single 10-turn control. The voltage control’s step selector 
does not limit the programming of the power supply. The 
switch is there for the purpose of increasing the resolution in 
the setting of the output voltage and also to circumvent the 
problem of supporting all the output voltage across a single 
control. Since all resistors have a voltage coefficient, that is 
to say, their resistance changes as a function of the voltage 
being supported across their terminals, it is desirable to keep 
that voltage small, and this the ten position switch accom¬ 
plishes. The switch is not doing any switching in the primary 
or the secondary of the transformers. It is not in any way 
limiting the dissipation inside the power supply, and so it has 
no limitation on the programming function of the power 
supply, or on its range of operation as a current regulator. 
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FRONT PANEL VIEW MODEL BHK 1000-0.2M 


The front panel output connectors on the BHK are spec¬ 
ially designed for safety. They are recessed, so that all acci¬ 
dental contact can be minimized. All the programming func¬ 
tion and output terminals are, of course, provided on the back 
of the supply, behind lucite safety panels. 

The controls which are provided on the BHK power supply 
are unique in the power supply industry for their complete¬ 
ness and variety. In addition to the front panel voltage controls 
and current controls, the designers of this power supply have 
built into it primary offset compensation controls, which 
recognize the existence of offset ratings, and their importance. 
These offset controls enable the user to precisely zero all of 
the non-idealities of the amplifiers. 

Non-idealities can briefly be divided into two parts; the 
fixed parts of the offset voltage, and the offset current. In the 
BHK, there is an offset voltage adjustment having a plus- 
minus 120 millivolt range. It is a 25-turn trimmer built into 
the power supply. There is an offset current compensator 
having a 0-12 microampere range, which will zero the offset 
current into the voltage amplifier. There are a pair of calibra¬ 
tors, which effectively set the control current, one for the 
voltage amplifier, having a plus-minus five percent range, and 
the other for the current amplifier, again having a plus or 
^ minus five percent range. Both of them are 25-turn trimmers. 

There are two adjustable AC lag networks, which provide for 
AC stability, when the output filter capacitors are unstrapped 
for fast slewing operation. With the removal of the capacitors, 
the phase gain margin of stability is greatly reduced. To oper¬ 
ate without the output capacitor, it is necessary to work into a 


purely resistive load. This is important, and one must adjust 
the internal lag networks to compensate for whatever residual 
reactance does appear across the load terminals. This is an 
adjustment which is common to all the high speed or fast 
slewing power supplies. In addition, there are the feedback 
capacitors which have been discussed previously. There are 
four of them, and adjustment of them is by internal strapping. 
The last control, internal to the power supply, is called the 
current compensator, a control found on all Kepco automatic 
crossover power supplies. It adjusts the current regulator to 
compensate for such shunt conductance loads as the power 
supply’s own voltmeter, as well as the control current of the 
voltage regulator, and other bleed paths which cannot be 
removed readily. 



SIMPLIFIED DIAGRAM OF THE BHK POWER SUPPLIES 
WITH REAR TERMINAL CONNECTION DETAILS. 

A temperature controlled oven is provided around the pre¬ 
cision reference zener diode. This is necessary, because the 
design philosophy of the Kepco comparison bridge is to multi- 
ply the reference up to the level of the output, and do the 
critical voltage comparison on a one-to-one basis, rather than 
dividing the output down to the level of the reference. This 
technique enables the power supply to operate without divid¬ 
ing its errors, because there is no division of error, the power 
power supply can detect millivolt errors resulting in a super¬ 
lative regulator specification: “0.01% or 1 millivolt, which¬ 
ever is greater”. This does impose a great burden on the refer¬ 
ence. The reference has to be able to be multiplied without de¬ 
grading the stability specifications. We have chosen a reflex cir¬ 
cuit to feed a stable current to the zener in a precise fashion, 
so that it is well isolated from the power line, and to enclose 
that zener in a proportional oven-controlled environment. The 
current through the zener is maintained extremely constant, 
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no matter what the output setting of the power supply. This 
yields a very high grade reference indeed. 

The BHK power supplies are 19" wide (standard rack), 
5 l A " high and 16 V 2 " deep.The vacuum tubes that dissipate all 
the heat are at the rear of the power supply, which permits 
free air circulation, but keeps them physically isolated from 
the temperature sensitive circuits located near the front pan¬ 
el. There are no blowers, nor is there any need for external 
forced air. 

KEPCO-MIDWEST SEMINARS ON TOUR 

Continued from Page 1 - Col. 1 

The seminars highlight many of the concepts in the Kepco 
Power Supply Handbook. Following the demonstrations, those 
attending the seminars find reference to the Handbook easier, 
more directly meaningful, and are also encouraged to make 
more sophisticated utilization of Kepco Power Supplies. A 
personal copy of the Kepco Power Supply Handbook is pro¬ 
vided to those in attendance. 

Midwest’s Bernie Menarik and his associates are frequently 
invited to present the seminar before groups from just a few, 
to as many as twenty-five persons. 

The seminar, presented in three parts, features a two sided, 
three partition, aluminum fold-away panel, which effectively 
displays 24 key block diagrams. Also included as part of the 
demonstration are five typical Kepco Power Supplies, which 
are actually in operation, with input or output voltages dis¬ 
played and loads connected. After a thorough explanation of- 
the patented Kepco bridge circuit, the seminar moves into the 
operational amplifier concept of programmable Kepco power 
supplies. 



Power Supplies and lecture diagrams used in the Kepco-Midwest Seminars. 


Part 1 covers all phases of voltage programming, with em¬ 
phasis on input impedances, amplifier gain, and summing 
features. Particular stress is placed on how the operational 
programming features are realized at full rated output current 
of the power supply under consideration. Resistance program¬ 
ming follows, with emphasis on how the Kepco supply can 
be used as a precision voltage reference source. 

Part 2 begins by turning and reversing the fold-away dis¬ 


play panel, which introduces each subject with simplified 
operational diagrams. A novel feature of the presentation, for 
many Kepco users and prospects, is the thorough analysis of 
how any programmable Kepco power supply can be converted 
to a unity gain impedance transformer, repeating input volt¬ 
ages at full rated output current. One of the highlights of the 
demonstration is a standard cell repeater connection meas¬ 
uring only 10-15 nanoamps through a reference voltage cell. 
This very high impedance and low source current drain, once 
established, can be used to repeat any voltage with current 
amplification. Various industrial applications are shown where 
Kepco power supplies utilize external load sensors for “servo- 
feedback” closed-loop control purposes; for example, motor 
speed and illumination control, controlled temperature cham¬ 
bers, chemical process control, etc. Actual demonstrations of 
solar cell and thermistor sensors are shown, with free sample 
thermistors given to participants. 

Part 3 follows with discussion and demonstration of con¬ 
stant current applications, and how they can be effectively 
employed for laboratory and industrial uses. The seminar con¬ 
cludes with a detailed discussion of programming speeds and 
various applications which can employ the fast-slewing cap¬ 
abilities of Kepco’s expanding line of high-speed programmed 
power supplies. 

If you are in the Indiana, Illinois, Iowa, Kentucky or Wis¬ 
consin area, and are interested in having this informative sem¬ 
inar conducted for technical personnel at your facility, please 
contact your local Midwest Electronic Sales Engineer, or Mid¬ 
west Electronic Sales, 5707 W. Division Street, Chicago, Il¬ 
linois 60651. Telephone: 626-0300. Area Code 312. In 
other areas, contact your closest Kepco technical representa¬ 
tive, who has been trained in similar presentations. 


B.A. Menarik, Kepco’s midwest representative, 
has been senior partner in Midwest Electronic 
Sales since 1959. He initiated and developed the 
Kepco-Midwest Seminar Series described in this 
article. Since receiving his BS Degree in Elec¬ 
trical Engineering from Notre Dame University, 
his experience has covered sales, engineering 
and teaching. He has contributed greatly to the 
success of the training sessions for Kepco’s 
Sales Representatives held recently in New York. 

HANDBOOK DEMAND CONTINUES! 

The Kepco Power Supply Handbook ex¬ 
pounds in several forms the Kepco 
operational concept for regulated power 
supplies, treating the signal flow rather 
than the power flow as a way of better 
understanding their intrinsic capabil¬ 
ities. With the introduction of the new 
high speed CK (CK-HS) line of power 
supplies, and the remarkable BHK 
group, the applications information in 
the Handbook is more valuable than 
ever. If you haven’t already obtained a 
personal copy, write on your company’s 
letterhead to: Publications Manager, 

Dept. K, Kepco, Inc., G.P.O. Box 67, 

Flushing, New York 11352. 
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THE HI-FI POWER SUPPLY Continued from Page 1 - Col 2 

In the Kepco HS (high speed), fast slewing, and the unique 
OPS (operational power supply) designs, elimination of the 
output and feedback capacitors results in enormously quick¬ 
ened slew rates producing relatively wide usable bandwidth. 
Speeds from 50 to 500 kilovolts per second (0.05 to 0.5 volts 
per microsecond) are routinely achieved, with equivalent 
bandwidths to 20 kc. Bandwidth is a function of excursion, 
being the slew rate / it E peak-peak (see Figure 1). When the 
biters are removed from a power supply, other means must 
be employed to stabilize the high gain ampliher; these take the 
form of integral adjustable lag networks, without which biter 
removal is not possible. 



FIGURE 1: DYNAMIC SLEWING TO SINUSOIDAL FREQUENCY CHART 

As an operational device, the input resistance of the Power 
Supply-turned ampliher is an inverse function of the desired 
gain ratio and is effectively equal to the value chosen for the 
input resistor (see Figure 2). (Gain equals feedback/input 
resistance). To adapt an existing high impedance dynamic 
microphone to this input, a single transistor stage, powered 
by the supply’s own reference voltage (6.2V DC nominal) 
was constructed for a standard Model PAX 7-1 CHS Power 
Supply, and mounted on the connector plug (refer to Figure 3 ). 


Rr 



FIGURE 2: OPERATIONAL CONFIGURATION FOR PAX 7-1CHS 

The Model PAX 7-1 CHS is a high speed power supply module 
rated 0-7V DC, 0-1 ampere, and is set up as an adjustable 
gain ampliher with a range 0-1000. The pre-amp stage func¬ 


tioned mostly as an impedance converter, delivering from 0.2 
to 0.7 volts peak-to-peak to a 10K input resistor where the 
appropriate ratio of feedback to input resistance boosts it to 
a 7V peak-to-peak audio level at the output. To provide suffi¬ 
cient bias (3.5V DC) so that equal positive and 'negative” 
excursions can be handled, a summing resistor is provided 
between the 6.2V DC reference, and the null junction of the 
ampliher (see Figure 3). 



FIGURE 3: MICROPHONE PRE-AMP PLUG-IN ATTACHMENT 
WITH MODEL PAX 7-1CHS POWER SUPPLY 

The output impedance of a Model PAX 7-1 CHS Power 
Supply is a fairly close match for an 8 ohm speaker (7V/1A 
is 7 Ohms). This is quite different from the usual.way of 
specifying a power supply’s output impedance in which the 
incremental attenuation, or "damping” impedance is specihed 
(a function of the internal inverse feedback). For audio power 
purposes, the matching impedance (for maximum power 
transfer) is more interesting. Higher output could have been 
obtained by using a Model OPS 1 5-1.5C Power Supply whose 
matching impedance would be 10 ohms.* 




With microphone and speaker connected, the little PAX 
gave remarkable performance, filling, on occasion, some pretty 
good-size auditoriums with clear, undistorted audio. The mea¬ 
sured bandwidth and distortion plots are reproduced as Fig¬ 
ures 4 and 5. Partly, its good sound comes because of the ex¬ 
cellent speaker damping provided by the low incremental im¬ 
pedance (0.02 ohms to 1 kc), plus the lack of low frequency 
phase shift owing to its DC coupling and lack of output trans¬ 
former. The only important problem was the DC offset in the 

Continued on Page 6 - Col. 1 

*Editors Note: The new CK18-3MHS, announced elsewhere in these pages 
would be a fine match for a 6Q speaker, also, (18V/3A = 60) with a lot more 
output. 
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THE HI-FI POWER SUPPLY Continued from Page 5 - Col. 2 

speaker cone, resulting from the unipolar nature of the equip¬ 
ment, and its consequent DC bias. This, purists declared, 
was not at all good for loud speakers (although the sound 
from ours seemed supremely indifferent to the fact that its 
voice coil was displaced). To eliminate this objection, a 
capacitive coupling circuit was devised, consisting of a pair 
of back-to-back electrolytic capacitors with a pair of clamping 
diodes to preserve their DC polarity. The diodes permit the 
use of large electrolytics to preserve a reasonable, low fre¬ 
quency (if not DC) response (see Figure 6). 
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FIGURE 6: COUPLING CIRCUIT FOR LOUD SPEAKER. 


When not on loan to run someone’s stereo, Kepco’s fast 
slewing power supplies can do some pretty fascinating signal/ 
power processing jobs around most labs. In systems as ampli¬ 
fiers, comparators, sample and hold, integrators, etc., or on 
the bench serving as fast-responding current source—to avoid 
the damaging surges of conventionally filtered supplies—the 
new breed of high speed HS/OPS power supplies provide de¬ 
signers with new latitude and choice. 


NEW kepco products for’67 


Kepco introduced a number of new products at the recent 
I.E.E.E. show in New York. These products include advanced 
concepts in fast slewing Automatic Crossover Power Supply/ 
Amplifiers and applications. 

NEW HIGH-VOLTAGE OPERATIONAL 


POWER SUPPLY/AMPLIFIER 



A new series of “BHK” hybrid regulators comprise Kepco’s 
new precision regulated, high voltage AUTOMATIC CROSS¬ 
OVER Power Supply/Amplifiers featuring 0.01% regula¬ 
tion in both voltage and current modes, and equipped with 
mode indicator VIX® lights. Special terminals are provided 
to select either a fast slewing mode (for speeds in excess 
of 0.5 volts per microsecond), or a normal speed power 
supply mode. The fast slewing mode is particularly useful 
for current regulation and for applications requiring a wide¬ 
band, high voltage unipolar DC amplifier. Three models, in 
the range of 0-500V/0-400mA, 0-1000V/0-200mA and 
0-2000V/0- 100mA are available. For complete specifications, 
write for new Brochure #146-1168. (See story on Page 1). 


NEW CK HIGH SPEED DESIGN GROUP 



VOLTAGE CURRENT 
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A new group of five HIGH-SPEED models from the Kepco 
CK Series provide greatly improved slewing speed and band¬ 
width characteristics. While standard CK power supplies can 
be programmed with a maximum slewing speed of 200 to 500V 
/sec., the five new fast slewing CK models are capable of speeds 
in excess of 100,000V/sec. This high speed is achieved by 
eliminating the output filter capacitor and compensating for 
stability with additional lag networks. The new circuitry em¬ 
phasizes unipolar DC amplifier characteristics, and provides 
increased bandwidth for ideal current regulation. For com¬ 
plete specifications, write for new Brochure #146-1168. 


NEW MOTORIZED PROGRAMMERS 

MECHANICAL FUNCTION GENERATORS 



Two mechanical programmers have been made available 
for scanning resistance controlled functions. Designed pri¬ 
marily to sweep the output of DC power supplies, Model MP-1 
operates with sweeps from 1-3000 seconds and Model MP-10 
sweeps 10 to 30,000 seconds. Both units operate with a syn¬ 
chronous motor drive through a selectable speed gear box with 
adjustable end points (limits). Dwells and retrace, plus manu¬ 
al override controls are provided in an attractive “half-rack” 
package. For detailed specifications, write: 

KEPCO, INC. 

131-38 SANFORD AVENUE . FLUSHING, N.Y. 11352 
(212) 461-7000 . TWX #710-582-2631 
Cable: KEPCOPOWER NEWYORK 
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